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Freguency Response
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CTFT of a Rect(t/T) function (1)

Continuous Time Fourier Transform Aperiodic Continuous Time Signal
. +o0 _ i@ 1 oo : +jwt
X(jw) = f x(t)e '®'dt = x(t) = — X(jw) e’ "dw
— 210 ¥~
+T/2
_ jot
X(jo) f_m e dt T
_ __1 _jwt]+T/2 _ _e—ij/Z_e+ij/2 - >
jw -T/2 jUO
_ sin(wT/2) T T
T w2 5 t3
: _ .sin(fowT/2) _ .. Tcos(wT/2) _
X(jO) =lm==0nm= =l = T
X(jo)| = sin(wT/2)
sin(wT/2) = 0 = oT/2 = xn T /2
m» o = %n
_ ,2m; 4n _6m —4n -2z +2n  +4n
= e =ETLETLET T T T T
: Young Won Lim
3A Fourier Integrals 5 e



CTFT of a Rect(t/T) function (2)

Continuous Time Fourier Transform Aperiodic Continuous Time Signal
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CTFT and CTFS

Continuous Time Fourier Transform Aperiodic Continuous Time Signal
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Continuous Time Fourier Series Periodic Continuous Time Signal
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CTFT €« CTFS

Aperiodic Continuous Time Signal
Continuous Time Fourier Transform
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Periodic Continuous Time Signal
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CTFT and CTFS as T,- « (1)
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CTFT and CTFS as T,»> o (2)
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CTFT of a Rect(t/T) function (3)
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From CTFS to CTFT

Continuous Time Fourier Series
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CTFT of Time Domain Impulse

Continuous Time Fourier Transform x(t) = Ad(t) (mm X(jw) = A
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CTFT of Frequency Domain Impulse
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CTFS of Impulse Train

Continuous Time Fourier Series

3A Fourier Integrals
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CTFT of Impulse Train

Continuous Time Fourier Transform p(t) = Z 5(t —nT,)
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Other Convention

Continuous Time Fourier Transform {unitary, angular frequency}
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CTFT of Impulse
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CTFT of Sinusoid
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CTFT of Periodic Signals

2ma,
A general formula for the CTFT zjm_l‘ 2ma,
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for which a CTFS exists 2 “Aa—3 A | i"%
Period ! : : L
27 —3w, —2mw, —W, w, 20, 3w,

Ts-(os:T

N

Fourier Series Expansion Fourier Transform
il . 0 + oo ) ‘
x(t) = 2, a et - X(jo) = D, a f e eI gy
k=—o0 P el
o0 + oo
Fourier Series Coefficients — Z a, J‘ p il ket g
+T,/2 k=—o —o0
= = t) e 7t de -
“ I (o) - Z 21 a; ¥ — kw,)

Period Time Signal Sampling in Frequency

3A Fourier Integrals 20 Young Won Lim



CTFT of Impulse Train

A general formula for the CTFT

of any periodic function
for which a CTFS exists
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Fourier Transform

X(jow) = i 2ma,d(m —kw,)

k=—w
= Z 2 6(00—k(x)s)
k=—ow s

A A A A A A

2

2t 2m 2m: T 2w 27 T
—3w, —2m, —w, 0w, 20, 3w

S

Young Won Lim
11/4/12



References

[1] http://en.wikipedia.org/
[2] J.H. McClellan, et al., Signal Processing First, Pearson Prentice Hall, 2003

Young Won Lim
11/4/12



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22

